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One of the key research topics of the Telecommunication Engineering (TE) Group at the 
University of Twente (UT) is RF Photonics. The aim of this field is to develop schemes that utilize 
the advantages of optical technology for performing RF functions in wireless communication 
systems. Examples of such functions are high-frequency filtering, frequency conversion, antenna 
remoting, and beam forming for phased array antennas. The TE Group is currently involved in 
several Senter and NIVR projects on RF Photonics that are related to phased array antenna 
applications.  
The PACMAN project, for example, is aimed at the development of a distributed phased array 
antenna system for radio astronomy applications, using relatively inexpensive components.  The 
TE Group is focusing on the interconnects that transport the RF signals from the distributed 
antenna tiles to a centralized processing unit, using analog optical links. The main challenge here 
is to realize broadband links with a high dynamic range. TE is developing dedicated schemes 
such as the balanced modulation and detection scheme (shown in Fig. 1), and studying their 
potential performance, both by theoretical analysis and measurements on experimental setups. 
Project partners are Thales, Astron, and TU/e. 
The Broadband Photonic Beamformer project and the SMART project are aimed at the 
development of integrated optical beamformers for broadband phased array antennas, for radio 
astronomy applications and airborn satellite TV reception, respectively. The TE Group has 
developed a novel beamformer concept employing a fully integrated, ring resonator-based optical 
beamforming network (OBFN), and a dedicated optical modulation and demodulation scheme 
including optical sideband filtering (OSBF). This is shown in Fig. 2. The specific advantage of this 
scheme is that it provides broadband beamforming with continuous tunability of the receive angle 
of the antenna array. A key partner in this work is LioniX BV, who realizes the optical circuitry 
(OBFN and OSBF) in their CMOS-compatible optical waveguide technology called TriPleX, 
resulting in low-loss optical VLSI chips. Other partners are Astron, NLR, and Cyner. They are in 
charge of building the full phased array antenna receiver systems, using the optical beamformers 
developed by TE and LioniX. Full experimental demonstrators are currently being developed.  
LioniX recently initiated the SmartMix project MEMPHIS, which is aimed at the integration of 
photonics with high-speed electronics. TE is also part of this consortium, which consists of more 
than 20 partners. TE’s contribution to this project involves the development of more advanced 
optical beamformers using multi-wavelength optical signal processing, and radio-frequency 
conversion modules based on optical heterodyning, using an integrated dual laser with optical 
frequency-locking.  
More technical details on these projects will be given in the poster.  
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 Fig. 1: Balanced modulation and detection      Fig. 2: Ring resonator-based optical beamformer 
